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[57] ABSTRACT 

A Wellbore tool locating system has been invented Which 
includes a friction engager for engaging an interior of a 
Wellbore tubular, an outer sleeve connected to the friction 
engager and having a slot therethrough for controlling 
movement of an inner body an inner body movably disposed 
Within the outer sleeve for both rotating and up-and-doWn 
movement therein, a lug projecting out from the inner body 
and movably disposed in the slot, at least one key in a recess 
in the body, the at least one key urged outwardly by a spring 
therebehind, the at least one key initially held in its recess by 
contacting an inner surface of the outer sleeve, at least one 
Window through the outer sleeve, and the inner body mov 
able to align the at least one key With the at least one Window 
to release the at least one key to move from its recess to 
project through the at least one Window and beyond an 
exterior surface of the outer sleeve for engaging a pro?le on 
the Wellbore tubular. 

33 Claims, 12 Drawing Sheets 
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WHIPSTOCK 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention is directed to Wellbore locating 
systems, such systems Which include a setting mechanism; 
to Whipstocks; to Whipstocks orientable With and With 
respect to locator areas in a tubular string; and to methods of 
their use. 

2. Description of Related Art 
The prior art discloses a Wide variety of Wellbore locator 

systems, Whipstocks and diverters for directing a mill in a 
tubular string in a Wellbore. Typically such Whipstocks need 
to be correctly oriented in a tubular member so that milling 
is effected at a desired location therein. In many instances to 
insure that a Whipstock remains stable and properly located, 
it is anchored in place With a variety of knoWn anchoring 
mechanisms or devices. It is important that an anchor be 
activated only at a desired location in the tubular string and 
that an anchor not be activated prematurely. 

SUMMARY OF THE PRESENT INVENTION 

The present invention, in certain aspects, discloses a 
Wellbore system that includes a tubular string Within the 
Wellbore that has one or more action areas formed integrally 
of a tubular member in the string or an action area in a 
coupling connecting tWo of the tubular members. AWellbore 
locator system according to the present invention has one or 
more selectively projectible members for selectively engag 
ing an action area at a knoWn location in a Wellbore to orient 
and/or set the Wellbore locator system and, in one aspect, 
any items or apparatuses connected to the locator system. In 
one aspect, a setting or anchoring mechanism is connected 
to the locator system for actuation thereby or thereWith to 
effect setting or anchoring of an item or apparatus. In certain 
embodiments the action areas of the tubular members or 
couplings are slots or pro?les that are con?gured, siZed, and 
disposed so that the action areas do not block or intrude into 
the passage through tubulars coupled by the coupling. 

The action area, in one aspect, includes a slot for receiving 
and releasably holding one or more corresponding keys that 
are selectively extensible from one or more bodies of the 
Wellbore locator system. By movement of an inner tool body 
and related members Which initially house the keys, the keys 
are selectively projected through a tool body slot and 
through corresponding WindoWs in a sleeve surrounding the 
tool body to effect system orientation and setting. 
A ?rst loWer key is movable into the action area slot thus 

indicating that an item, e.g. but not limited to a Whipstock, 
is oriented in a particular knoWn position When the location 
of the slot With respect to the earth’s surface and When the 
orientation of the slot radially With respect to the Wellbore is 
knoWn. A second upper key is projectable to move into the 
slot above the ?rst loWer key, alloWing tubulars housing the 
keys to then be contacted by a trip bar to activate a setting 
mechanism. An optional friction block mechanism (Which 
may be any suitable mechanism for sufficiently engaging an 
interior tubular Wall so that portions of the system are 
movable With respect to other portions by picking up on a 
Wellbore string to Which the Whipstock is connected, e.g. but 
not limited to a friction block mechanism) engages an inner 
Wall of a tubular string (e. g. but not limited to casing) so that 
inner parts of the system may be picked up and rotated to 
move the key housings With respect to the outer sleeve to 
free keys for movement outWardly from the tool body slot 
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2 
through sleeve WindoWs and into operative positions for 
co-action With a coupling slot. Alternatively, the key(s) in 
the coupling transmit Weight to the coupling and the cou 
pling supports the Weight of the system and anything con 
nected thereto. 

The ?rst loWer key is movably connected to and partially 
Within a ?rst tubular member held Within the outer sleeve 
Which has a ?rst WindoW to and through Which the ?rst 
loWer key is extendable so that the ?rst loWer key moves 
through the WindoW to project therefrom for engaging the 
coupling slot. The second upper key is movably connected 
to and partially Within a second tubular member Which rests 
on the ?rst tubular member. The outer sleeve has a second 
WindoW to Which the second tubular member is movable so 
that the second upper key is movable to and through the 
second WindoW to project therefrom for engaging the slot. 
The keys are, in one aspect, initially offset so that the ?rst 
loWer key enters the slot before the second upper key enters 
the slot (i.e., the ?rst and second tubular members are 
positioned so that the keys are offset). The key offset feature, 
and thus the sequential key movement into the slot, provides 
a fail-safe feature that prevents actuation of a setting mecha 
nism until correct orientation has been achieved. In one 
aspect the keys are spring-loaded outWardly and initially 
positioned in recesses in their respective tubular members. 

The ?rst loWer key deploys and then moves on and into 
the coupling slot and comes to rest therein at a bottom 
thereof. Thus an item, e.g. but not limited to, a Whipstock is 
positioned and correctly oriented. When the ?rst loWer key 
moves in the slot, then the second upper key—Which is 
spaced apart from and offset from the ?rst loWer key— 
encounters a top of the slot and begins to move doWn in the 
slot above the ?rst loWer key. 
The keys and their respective tubular members are mov 

able With the outer sleeve during run-in into the Wellbore. 
The outer sleeve has a loWer control slot or channel through 
Which projects a lug projecting outWardly from a loWer 
tubular Which is part of a tubular member. Co-action of the 
outer sleeve on the lug effects the various key deployments, 
positionings, and key sequenced entry into the coupling slot 
so that correct orientation is achieved and setting of an 
anchor Within the Whipstock is accomplished folloWing 
orientation. 

In one aspect, the control slot is like that of a muleshoe, 
i.e., it has a top tapered lip or entryWay on both sides to 
facilitate direction of a key into a loWer slot portion. The key 
contacts the lip, moves on and doWn the lip, and is thereby 
directed into the loWer portion of the slot. In one aspect, the 
lip and loWer slot portion are disposed inside the tubular 
string, but outside of the regular inner diameter of the 
tubular string so that the bore through the tubular string is 
not restricted by the coupling or by the slot. 

In one embodiment the present invention discloses a 
system With a tubular string extending doWn into an earth 
Wellbore cased With a casing string; one or more locating 
areas and/or couplings in the casing string; an optional mill 
attached to the tubular string; an optional Whipstock to 
Which the optional mill is releasably connected or Which is 
connected to the tubular string if no mill is used; a setting 
mechanism, device or anchor for emplacing the Whipstock 
and securing it in a desired location and position; and a 
Wellbore locator system as described herein for co-action 
With the one or more locating areas and/or couplings. In one 
aspect a ?exible member, ?exible pipe, ?exible joint or 
?exible coupling is used in the system to accommodate 
bending or ?exing thereof; in one aspect, such a ?exible item 



6,089,319 
3 

is disposed between the setting mechanism and the Wellbore 
locator system. Any suitable known Whipstock, mill, milling 
system, and/or setting mechanism may be used With such a 
system. 

It is, therefore, an object of at least certain preferred 
embodiments of the present invention to provide: 

NeW, useful, unique, ef?cient, nonobvious devices and 
methods for locating items in a Wellbore, for setting or 
anchoring items therein, and/or for a Whipstock system 
tripped by eXtendable keys that enter an action area at a 
knoWn location in a tubular in a Wellbore; 

Such a system in Which tripping of an anchor or setting 
mechanism occurs only folloWing correct system orienta 
tion; 

Such a system in Which spaced-apart offset keys are 
employed to effect sequenced system orientation and anchor 
setting; and 

Methods of using such systems. 
Certain embodiments of this invention are not limited to 

any particular individual feature disclosed here, but include 
combinations of them distinguished from the prior art in 
their structures and functions. Features of the invention have 
been broadly described so that the detailed descriptions that 
folloW may be better understood, and in order that the 
contributions of this invention to the arts may be better 
appreciated. There are, of course, additional aspects of the 
invention described beloW and Which may be included in the 
subject matter of the claims to this invention. Those skilled 
in the art Who have the bene?t of this invention, its 
teachings, and suggestions Will appreciate that the concep 
tions of this disclosure may be used as a creative basis for 
designing other structures, methods and systems for carrying 
out and practicing the present invention. The claims of this 
invention are to be read to include any legally equivalent 
devices or methods Which do not depart from the spirit and 
scope of the present invention. 

The present invention recogniZes and addresses the 
previously-mentioned problems and long-felt needs and 
provides a solution to those problems and a satisfactory 
meeting of those needs in its various possible embodiments 
and equivalents thereof. To one skilled in this art Who has the 
bene?ts of this invention’s realiZations, teachings, 
disclosures, and suggestions, other purposes and advantages 
Will be appreciated from the folloWing description of pre 
ferred embodiments, given for the purpose of disclosure, 
When taken in conjunction With the accompanying draWings. 
The detail in these descriptions is not intended to thWart this 
patent’s object to claim this invention no matter hoW others 
may later disguise it by variations in form or additions of 
further improvements. 

DESCRIPTION OF THE DRAWINGS 

A more particular description of embodiments of the 
invention brie?y summariZed above may be had by refer 
ences to the embodiments Which are shoWn in the draWings 
Which form a part of this speci?cation. These draWings 
illustrate certain preferred embodiments and are not to be 
used to improperly limit the scope of the invention Which 
may have other equally effective or legally equivalent 
embodiments. 

FIG. 1A is a side cross-section vieW of a tubular string 
according to the present invention. 

FIG. 1B is a cross-section vieW along line 1B—1B of 
FIG. 1A. 

FIG. 2A—2F are schematic side cross-section vieWs of 
steps in the operation of a system according to the present 
invention. 

10 

15 

25 

35 

45 

55 

65 

4 
FIG. 3A—3F are cross-section side vieWs of steps in the 

operation of a system according to the present invention. 
FIG. 3G is an enlargement of FIG. 3A. 

FIGS. 4A and 4B are side vieWs in cross-section of a 
coupling according to the present invention. 

FIG. 5A is a side vieW partially in cross-section of an 
outer sleeve of the system of FIG. 3A. 

FIG. 5B is a cross-section vieW along line 5B—5B of 
FIG. 5A. 

FIG. 5C is a cross-section vieW along line 5C—5C of 
FIG. 5A. 

FIG. 5D is an outer side vieW of part of the sleeve of FIG. 
5A. 

FIG. 6 is a side vieW partially in cross section of a tool 
body of the system of FIG. 3A. 

FIG. 7A is a side vieW half in cross-section of an 
orientation adapter of the system of FIG. 3A. 

FIG. 7B is a cross-section vieW along line 7B—7B of 
FIG. 7A. 

FIG. 7C is a cross-section vieW of the orientation adapter 
of FIG. 7A. 

FIG. 8A is a side cross-section vieW of a spline nut of the 
system of FIG. 3A. 

FIG. 8B is a side cross-section vieW of part of the spline 
nut of FIG. 8A shoWing one aspect of pro?ling on the 
interior of the spline nut of FIG. 8A. 

FIG. 9 is a side vieW of an upper tubular member for 
housing an eXtendable key of the system of FIG. 3A. 

FIG. 10A is a side vieW of an upper tubular member for 
housing an eXtendable key of the system of FIG. 3A. 

FIG. 10B is a side cross-section vieW of the tubular 
member of FIG. 10A. 

FIG. 10C is a side cross-section vieW of the key of the 
tubular member of FIG. 10A. 

FIGS. 10D and 10E are perspective vieWs of the key of 
FIG. 10C. 

FIG. 11A is a top cross-section vieW of the outer sleeve of 
FIG. 5A. 

FIG. 11B is a top cross-section vieW that shoWs the sleeve 
of FIG. 11A encompassing a key in a tubular member (as in 
FIG. 9 or FIG. 10A). 

FIG. 11C shoWs the sleeve of FIG. 11B moved to permit 
the key to move out of the tubular member. 

FIGS. 12A and 12B shoWn alternate embodiments the 
system 100. 

DESCRIPTION OF EMBODIMENTS 
PREFERRED AT THE TIME OF FILING FOR 

THIS PATENT 

Referring noW to FIGS. 1A and 1B, a Wellbore tubular 
string S disposed in an earth Wellbore W has a plurality of 
couplings C interconnecting tubulars T of the string S. Each 
coupling C has a mule shoe pro?le M and slot L Which, as 
shoWn in FIG. 1B do not project further inWardly than the 
inner diameter D of the tubulars T. Each coupling C is at a 
knoWn location in the Wellbore W. This location may be 
determined using knoWn devices and methods. The 
couplings, and therefore their respective slots, may be 
disposed With any orientation. The orientation of a slot in a 
particular coupling may be determined With knoWn tech 
niques and devices. 

FIGS. 2A—2F shoW schematically a system 10 according 
to the present invention approaching With a Whipstock 12, 
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friction device 14, ?rst tubular member 16 With ?rst loWer 
key 18, second tubular member 20 With second upper key 
22, and setting mechanism 24 With slips 26. Optionally, a 
mill system 28 is used attached to a tubular string R (shown 
in FIG. 2A) With at least one mill, including but not limited 
to, a starting mill 30 releasably secured to a lug 32 of the 
Whipstock 12 With a shear stud 34. 

FIG. 2A shoWs the system 10 approaching one of the 
couplings C. The friction device 14 has engaged an inner 
Wall of a tubular T so that an inner portion of the system that 
includes the tubular members 16 and 20 can be lifted With 
respect to an outer sleeve (not shoWn; described With respect 
to the embodiment of FIG. 3A, beloW). The outer sleeve is 
attached to the friction device 14. As shoWn in FIG. 2A 
neither key has yet contacted the muleshoe pro?le M of the 
coupling C. The coupling C does not support the Weight of 
the system 10 and the system is not ?xed to the coupling C. 
The tubular T is part of a string disposed in a Wellbore like 
the Wellbore W (FIG. 1A). 
As shoWn in FIG. 2B, the inner portion of the system 10 

has been lifted and rotated so that the ?rst loWer key 18 is 
released to project through a WindoW in the outer sleeve (as 
described beloW) to engage the muleshoe pro?le M and 
move doWn in the slot L, thus assuring correct orientation of 
the Whipstock 12. 

Referring noW to FIG. 2C, the second upper key 22 has 
projected through a corresponding sleeve WindoW (not 
shoWn) and moved doWn in the slot L. The alignment of the 
upper and loWer keys folloWed by additional doWnWard 
movement of the keys in the slot permits setting of the slips 
26. The loWer key 18, its rotatable member 16 along With the 
upper key 22 and its rotatable member 20 do not move doWn 
further once in the bottom of the slot L. Inner parts of the 
system move doWn so that the trip bar contacts the upper 
key’s tubular member 20 shearing a roll pin (as described 
beloW) and effecting setting of the slips 26. Tripping of the 
setting mechanism 24 also moves the Whipstock 12 on a 
fulcrum slip 36. The second upper key 22 is positioned as is 
the second tubular member 20 so that such setting cannot 
occur until the second upper key has moved doWn to the 
muleshoe pro?le. Thus premature Whipstock setting is pre 
vented and Whipstock setting occurs only folloWing correct 
orientation of the Whipstock by the action of the ?rst loWer 
key 18. To prevent the slot L, the muleshoe pro?le M, and 
the coupling C from bearing the Weight of the system and 
force thereon, overtravel is provided for With an extension of 
an upper WindoW in a tool body through Which the upper key 
projects and an extension of a control slot in an outer sleeve 
—all as described beloW in detail, eg with respect to FIGS. 
3A—3F; i.e. the WindoWs and slot extension prevent system 
lock-up. 

It is Within the scope of this invention to use any knoWn 
suitable Whipstock With any knoWn suitable Whipstock set 
ting device, mechanism, or apparatus and/or packer or 
anchor packer. 

FIG. 2D shoWs a WindoW 38 milled through the tubular T 
(e.g. but not limited to casing) using any knoWn mill or 
milling system diverted by the Whipstock 12 and a lateral or 
sidetracked bore 40 created With any knoWn device or 
system useful for making such a bore. FIG. 2E shoWs the 
completed bore 40 and the Whipstock 12 removed from the 
tubulars T. It may be removed by any suitable knoWn 
removal device or system and/or it may be milled out. 
Passage and/or ?oW through the tubulars T is noW possible 
again. 

FIG. 2F shoWs a diverter Whipstock 50 installed in the 
tubulars T of FIG. 2E. The diverter Whipstock 50 provides 
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6 
a diverter device for subsequent operations in the bore 40, 
including, but not limited to, eg further drilling With a drill 
system 52 to extend and/or re-direct the bore 40. The 
diverter Whipstock may employ a single key (not shoWn) to 
achieve correct orientation and setting; or, alternatively, it 
may have a set of keys 54, 56 (like the keys 18, 22 described 
above) and related apparatus, as described above, for Whip 
stock orientation and setting. Alternatively, the Whipstock 12 
may be left in place for further operations. 

FIG. 4A and 4B shoW a coupling 60 (one possible 
embodiment of a coupling C as in FIG. 1A) With an upper 
end 61 having inner tapered surfaces 62 and 63, a loWer end 
67 With an inner tapered surface 68 for facilitating move 
ment of the keys 18 and 22 and other Wellbore apparatuses 
therethrough. An inner muleshoe pro?le 64 With a slot 65 is 
formed in a Wall 66 of the coupling 60. 

FIGS. 3A—3F shoW a sequence of steps in the operation 
of a system 100 according to the present invention Which can 
be used as the system 10 in FIGS. 2A—2D. The system 100 
has a friction mechanism 102 With a plurality (one or more, 
four in the system 100) of spring-loaded blocks 104 con 
stantly urged outWardly by springs 106 from recesses 108 in 
a body 110. The outer surfaces of the blocks 104 may be 
Wholly coated With hardfacing material or intermittently 
striped thereWith. A loWer end 112 of the body 110 has a 
tapered nose 114 for ease of movement through tubulars of 
a tubular string. Acollar 113 threadedly mated With the nose 
114 holds the blocks 104 in place. 
An outer sleeve 120 is movably disposed around and 

encircles a ?rst tubular member 124, a second tubular 
member 122 and a third tubular member 123. The tWo 
tubular members 122 and 124 are not interconnected and the 
upper one rests on the loWer one. The third tubular member 
123 is Welded to a tool body 125. A lug 126 projects 
outWardly from the third tubular member 123 into a slot 130 
through the outer sleeve 120. A?rst key 128 is initially held 
by the inner surface (shoWn cutaWay in FIG. 3A) of the outer 
sleeve 120 in a recess 132 in the ?rst tubular member 124 
and in a WindoW 135 in the tool body 125. Asecond key 134 
is initially held in a recess 136 in the second tubular member 
122 by the inner surface of the outer sleeve 120. The keys 
are extendable through a WindoW 137 in the tool body 125. 
Springs as the springs 143 in key recesses 145 and body 
recesses 147 (FIG. 10B) urge the keys outWardly. AscreW or 
bolt 151 extending through the tubular member (122 or 124) 
projects into a recess 153 in the key and prevents the key 
from exiting completely from its tubular member. 
A trip bar 200 disposed above a top of the second tubular 

122 is interconnected With a Whipstock setting mechanism 
and a Whipstock (shoWn schematically as SM and WS 
respectively in FIG. 3A). The Whipstock WS is releasably 
attached to a mill M Which is connected to a tubular string 
TS (both shoWn schematically in FIG. 3A). The string TS 
extends to the earth surface from a Wellbore WL in Which the 
system 100 is to be set. Such a trip bar, setting mechanism, 
and Whipstock are Well knoWn in the art (e.g., but not limited 
to, Weatherford’s commercially available “WHIPBACK” 
Whipstock). 

The tubular members 122, 123, and 124 are enclosed in 
the tool body 125. The tubular member 124 is sandWiched 
betWeen the tubular members 122 and 124 Within the tool 
body 125, but in one aspect, is connected to neither. The 
third tubular member 123 rests on the body 110 so that 
lifting the tool body 125 lifts the three tubular members. The 
trip bar 200 extends through an orientation adapter 202 and 
is releasably shear pinned thereto With a roll pin 203 that 
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extends through the adapter 202 and into the trip bar 200. 
The trip bar 200 is movable downwardly once the roll pin is 
sheared by moving the string is downwardly to contact the 
top of the second tubular member 122. 

FIG. 3A illustrates the system 100 while it is being run 
through a string of casing 152 in the wellbore WL. Neither 
key yet projects through its window in the outer sleeve 120. 
Aspline nut 211 secures the tool body 125 to the orientation 
adapter 202. A pin 207 (see FIG. 3C) releasably holds the 
upper tubular member 122 to the tool body 125 (pin 207 
sheared in FIG. 3E). An upper tubular 219 is connected to 
the adapter 202. In the remaining FIGS. 3B—3F, the 
wellbore, casing, tubular string, mill, and whipstock are not 
shown but are understood to be present as in FIG. 3A. 

FIG. 3B illustrates the system 100 at a desired location in 
the wellbore with respect to a coupling 209 (shown sche 
matically only, eg like the couplings in FIG. 1A) in the 
casing string 152 at a known location (eg as in FIG. 1A and 
2A). At this point the friction blocks 104 suf?ciently engage 
the casing 152. By lifting up on the tubular string TS, all of 
the following items are moved upwardly with respect to the 
friction mechanism 102 and the outer sleeve 120 (both of 
which remain stationary within the casing as the lifting 
occurs): mill M, whipstock WS, whipstock setting mecha 
nism SM, trip bar 200 (releasably held to the adapter 202 by 
a roll pin 203 extending through bores 205 in the adapter 202 
—see FIG. 7B), orientation adapter 202, spline nut 211, tool 
body 125, and tubular members 122, 123, and 124. As these 
items are lifted, the keys 128 and 134 ride up within the 
interior of the outer sleeve 120 and the lug 126 moves from 
the position shown in FIG. 3A in the slot 130 to the position 
shown in FIG. 3B. 
As shown in FIG. 3C the inner parts that were lifted as 

shown in FIG. 3B are turned to the right by turning the 
tubular string TS. The outer sleeve 120 remains immobile 
and the keys 128 and 134 move to a position above their 
respective windows 160 and 135 respectively in the outer 
sleeve 120. The lug 126 has moved from the position of FIG. 
3B to that of FIG. 3C (i.e. to the left in the ?gure). 
As shown in FIG. 3D, the tubular string TS has been 

moved down, which moves the keys 128 and 134 down so 
that they are urged outwardly by their respective springs 
through the windows 160 and 135, respectively. The down 
ward movement of the tubular string is governed by the 
downward movement of the lug 126 in the slot 130 from the 
position shown in FIG. 3C to that of FIG. 3D. Preferably the 
two keys are urged simultaneously through their respective 
windows and that the windows are offset so that sequential 
engagement of the muleshoe slot of the coupling 209 is 
effected; i.e., in this embodiment, both keys can only project 
simultaneously. However, in other embodiments of the 
invention, other window dispositions are envisaged so that 
sequential outward projection of the keys is possible. 

In the position of FIG. 3D the keys 128 and 134 lock the 
outer sleeve 120 (and therefore the friction mechanism 102) 
to the rest of the system 100 so that movement of the tubular 
string with sufficient force moves the entire system 100. 
Thus, as shown in FIG. 3E, the entire system is moved down 
so that the key 128 contacts and moves down in the 
muleshoe slot 130 of the coupling 209. This force breaks the 
pin 207 (i.e. when the lower key 128 is down in the slot 130 
and the upper key 134 has contacted the upper lip of the 
muleshoe slot). In one aspect, this force also shears the roll 
pin 203. In another aspect, the roll pin 203 is set to shear at 
a force (e.g. but not limited to 4500 pounds, 1000 pounds or 
greater) that is greater than that at which the pin 207 shears 
(e.g. but not limited to at about 4400 pounds). 
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As shown in FIG. 3E, the keys 128 and 134 are radially 

(one-above-the other) aligned and the lug 126 has moved to 
the position shown in the slot 130. Due to an eXtended upper 
part 213 of the window 135 in the tool body 125 and a lower 
portion 141 of the slot 130, downward movement of the 
tubular string and the parts connected thereto results in 
shearing of the roll pin 203 (if not already sheared) so that 
the trip bar 200 moves down (as shown in FIG. 3F) to abut 
a top 143 of the upper tubular member 122, beginning the 
setting sequence for setting of slips (not shown) which are 
part of the setting mechanism SM. As the trip bar 200 moves 
down, the keys 128, 134 are locked into the outer sleeve 120 
and are also bottomed out in the slot of the coupling 209 
(i.e., the keys and outer sleeve are now held immobile). Also 
the friction mechanism 102 which is threadedly secured to 
the outer sleeve 120 is mobile. 

FIGS. 7A—7C shown the orientation adapter 202. The 
adapter 202 has a spline portion 233 that is movable within 
a portion 219 of the spline nut 211 (see FIG. 8A) when the 
spline portion 233 is disposed adjacent the portion 219. 
Threads 204 on the adapter 202 mate with threads 213 of the 
spline nut 211 and threads 212 of the spline nut 211 mate 
with exterior threads 159 of the tool body 125. By appro 
priate positioning of the spline nut 211 with respect to the 
spline portion 233 of the adapter 202, the adapter 202 is free 
to rotate so that an item thereabove (e.g. but not limited to 
a whipstock) can be rotated to achieve a desired orientation. 
Following correct positioning of the item, the spline nut is 
again tightened to maintain the correct position of the item; 
e.g. so that a whipstock is oriented within a wellbore so that 
a mill will be directed by the whipstock to mill at a desired 
location of a tubular or so that a drill will drill away from the 
whipstock at a desired angle. Upon tightening of the spline 
nut 211, the spline portion 233 of the adapter 202 engages 
an inner spline portion 157 of the tool body 125. Different 
pitches on the threads 212 and 213 provide for desired 
manipulation of the adapter 202 and spline nut 211. For 
adequate adjustability, in one aspect, the spline portion 203 
has a height about half that of the portion 219. 

FIGS. 8A and 8B show the spline nut 211 that connects 
the orientation adapter 202 and the tool body 125. A bore 
214 eXtends through the spline nut from top to bottom. 

FIG. 9 shows the upper tubular member 122 with its key 
134. A hole 139 is provided for a bolt (not shown, like the 
bolt 151, FIG. 10A); and a hole 127 is provided for receiving 
part of the shear pin 207. 

FIGS. 10A—10B show the tubular member 124 with its 
key 128 and a bolt 151 holding the key 128 movably in its 
recess 132. As shown in FIGS. 10B and 10C, springs 143 in 
key recesses 145 and body recesses 143 urge the key 128 
outwardly. The 134 (FIG. 9) has similar structure and 
springs. A bevelled edge 149 facilitates upward movement 
of the system when the key is projecting from the tool body. 
Ashown in FIGS. 10D—10E a key may have a bevelled edge 
149 and a tapered end 155 to facilitate key action and 
movement. It is within the scope of this invention to use: 
non-bevelled keys without an end 155; keys with both ends 
bevelled as at 149 or with both ends like the end 155; and/or 
a key with either end bevelled as at 149 or with either end 
like the end 155. 

FIGS. 11A—11C show the outer sleeve 120 and its relation 
to the key 134—which is similar to the relation to the key 
128. Initially the outer sleeve 120 prevents the keys from 
projecting outwardly past the outer sleeve 120 (FIG. 11B). 
With proper system movement, the key 134 is aligned with 
the window 135 and moves through it (FIG. 11C). 
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FIGS. 12A and 12B shown alternative embodiments of 
the system 100. In the system 100a of FIG. 12A the 
orientation adapter 202 is deleted and the trip bar 200 
extends through a ?exible item, eg a ?exible coupling 240. 
In one aspect the ?exible coupling 240 is a PoWertork (TM) 
Series F or S gear coupling as is commercially available 
from Systems Components, Inc. of South Haven, Michigan; 
hoWever, any suitable ?exible item or member may be used 
in place of the coupling 240 to accommodate bending and/or 
?exing of the system, including but not limited to a bendable 
piece of pine, drill pipe, or drill collar. 

FIG. 12B shoWs a system 100b Which is like the system 
100, but With the addition of a ?exible coupling 240 (or 
?exible item or member as discussed above). 

The present invention discloses, in certain aspects, a 
Wellbore tool locating system With an optional friction 
engager for engaging an interior of a Wellbore tubular With 
a bore therethrough from a top to a bottom thereof, an outer 
sleeve (connected to the friction engager When one is used) 
having a slot therethrough for controlling movement of an 
inner body, an inner body movably disposed Within the outer 
sleeve for both rotating and up-and-doWn movement therein, 
a lug projecting out from the inner body and movably 
disposed in the slot, at least one key in a recess in the body, 
the at least one key urged outWardly by a spring therebehind, 
the at least one key initially held in its recess by contacting 
an inner surface of the outer sleeve, at least one WindoW 
through the outer sleeve, and the inner body movable to 
align the at least one key With the at least one WindoW to 
release the at least one key to move from its recess to project 
through the at least one WindoW and beyond an exterior 
surface of the outer sleeve for engaging a pro?le on the 
Wellbore tubular; such a tool locating system Wherein there 
are at least tWo extendable keys offset from each other and 
disposed so that an interconnected setting mechanism is 
settable only after the Wellbore tool locating system is 
correctly oriented; and such a system usable With a setting 
mechanism, and/or With a mill releasably connected to a 
Whipstock; and any such Wellbore tool locating system 
Wherein the friction engager engaging the interior of the 
Wellbore tubular isolates the pro?le of the Wellbore tubular 
from the Weight of the system. 

The present invention discloses, in certain aspects, a 
method for locating an item in a ?rst tubular of a tubular 
string in an earth Wellbore, the tubular string including a 
second tubular With a pro?le interiorly thereof, the item 
connected to a Wellbore tool locating system as described 
herein, the method including engaging the tubular string 
With a friction engager, moving an inner body of the system 
so that its lug moves and said movement is governed by the 
slot in the outer sleeve, aligning at least one key of the 
system With at least one WindoW of an outer sleeve of the 
system by moving the inner body, extending the at least one 
key through the outer sleeve to project therebeyond to 
engage the pro?le of the second tubular, and moving the at 
least one key With respect to the pro?le to locate the item 
Within the tubular string; such a method including setting a 
setting mechanism interconnected With the system and 
located Within the tubular string only after the Wellbore tool 
locating system is correctly oriented; such a method includ 
ing milling a tubular of the tubular string With a mill; such 
a method including milling a WindoW through the tubular 
string With the mill, and making a lateral Wellbore extending 
into earth adjacent the WindoW. 

In conclusion, therefore, it is seen that the present inven 
tion and the embodiments disclosed herein and those cov 
ered by the appended claims are Well adapted to carry out the 
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objectives and obtain the ends set forth. Certain changes can 
be made in the subject matter Without departing from the 
spirit and the scope of this invention. It is realiZed that 
changes are possible Within the scope of this invention and 
it is further intended that each element or step recited in any 
of the folloWing claims is to be understood as referring to all 
equivalent elements or steps. The folloWing claims are 
intended to cover the invention as broadly as legally possible 
in Whatever form it may be utiliZed. The invention claimed 
herein is neW and novel in accordance With 35 U.S.C. § 102 
and satis?es the conditions for patentability in § 102. The 
invention claimed herein is not obvious in accordance With 
35 U.S.C. § 103 and satis?es the conditions for patentability 
in § 103. This speci?cation and the claims that folloW are in 
accordance With all of the requirements of 35 U.S.C. § 112. 
What is claimed is: 
1. A Wellbore tool locating system comprising 
a friction engager for engaging an interior of a Wellbore 

tubular With a bore therethrough from a top to a bottom 

thereof, 
an outer sleeve connected to the friction engager and 

having a slot therethrough for controlling movement of 
an inner body, 

an inner body movably disposed Within the outer sleeve 
for both rotating and up-and-doWn movement therein, 

a lug projecting out from the inner body and movably 
disposed in the slot, 

at least one key in a recess in the body, the at least one key 
urged outWardly by a spring therebehind, the at least 
one key initially held in its recess by contacting an 
inner surface of the outer sleeve, 

at least one WindoW through the outer sleeve, and 
the inner body movable to align the at least one key With 

the at least one WindoW to release the at least one key 
to move from its recess to project through the at least 
one WindoW and beyond an exterior surface of the outer 
sleeve for engaging a pro?le on the Wellbore tubular. 

2. The Wellbore tool locating system of claim 1 further 
comprising 

the inner body comprising a ?rst tubular member disposed 
beloW a second tubular member, 

the at least one key comprising a ?rst key in a recess in 
the ?rst tubular member and a second key in a recess in 
the second tubular member, 

the at least one WindoW comprising a ?rst WindoW 
through Which the ?rst key is extendable and a second 
WindoW through Which the second key is extendable, 

the ?rst WindoW spaced-apart from the second WindoW, 
and 

the keys selectively extendable to contact the pro?le. 
3. The Wellbore tool locating system of claim 2 Wherein 

the ?rst WindoW is radially offset from and positioned beloW 
the second WindoW. 

4. The Wellbore tool locating system of claim 3 Wherein 
the ?rst WindoW is Wider than the second WindoW so that 

the ?rst key is movable to contact the pro?le and move 
doWnWardly therein prior to the second key contacting 
the pro?le. 

5. The Wellbore tool locating system of claim 4 further 
comprising 

a setting mechanism connected to and above the Wellbore 
tool locating system. 

6. The Wellbore tool locating system of claim 5 Wherein 
the setting mechanism has a trip bar therein for activating at 
least one setting member, the trip bar releasably secured to 
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the setting mechanism by a shear member, the trip bar 
following release movable to contact the second tubular 
member so that force of the trip bar against the second 
tubular member shears the shear member. 

7. The Wellbore tool locating system of claim 6 Wherein 
the keys and their respective tubular members are disposed 
so that the trip bar is movable to contact the second tubular 
member only after the Wellbore tool locating system is 
correctly oriented. 

8. The Wellbore tool locating system of claim 1 further 
comprising 

a Wellbore apparatus connected to and above the inner 
bod . 

9. TheyWellbore tool locating system of claim 8 further 
comprising 

a ?exible member connected betWeen the inner body and 
the Wellbore apparatus. 

10. The Wellbore tool locating system of claim 8 Wherein 
the Wellbore apparatus is a Whipstock. 

11. The Wellbore tool locating system of claim 10 further 
comprising 

a mill releasably connected to the Whipstock. 
12. The Wellbore tool locating system of claim 11 further 

comprising 
a tubular string to Which the mill is connected. 
13. The Wellbore tool locating system of claim 10 further 

comprising 
setting apparatus connected to the Whipstock for anchor 

ing the Whipstock Within a tubular string, the tubular 
string interconnected With the Wellbore tubular 
engaged by the friction engager. 

14. The Wellbore tool locating system of claim 13 Wherein 
the setting apparatus has a trip bar therein for activating at 
least one setting member, the trip bar releasably secured to 
the setting mechanism by a shear member, the trip bar 
folloWing release movable to contact the second tubular 
member so that force of the trip bar against the second 
tubular member shears the shear member. 

15. The Wellbore tool locating system of claim 14 the keys 
and their respective tubular members are disposed so that the 
trip bar is movable to contact the second tubular member 
only after the second key contacts the pro?le. 

16. The Wellbore tool locating system of claim 1 Wherein 
the Wellbore tubular’s pro?le is a muleshoe slot With upper 
tapered portions on either side of a loWer slot portion, the 
upper tapered portions for guiding the lug doWn into the 
loWer slot portion. 

17. The Wellbore tool locating system of claim 1 Wherein 
the Wellbore tubular’s bore has an inner diameter and the 
pro?le is positioned beyond said inner diameter so that the 
pro?le does not project into the bore. 

18. The Wellbore tool locating system of claim 1 Wherein 
the friction engager engaging the interior of the Wellbore 
tubular isolates the pro?le of the Wellbore tubular from 
Weight of the system. 

19. AWellbore tool locating system of claim 1 Wherein the 
Wellbore tubular supports the Weight of the Wellbore tool 
locating system. 

20. A Wellbore system comprising 
a friction engager for engaging an interior of a Wellbore 

tubular With a bore therethrough from a top to a bottom 

thereof, 
an outer sleeve connected to the friction engager and 

having a slot therethrough for controlling movement of 
an inner body 

an inner body movably disposed Within the outer sleeve 
for both rotating and up-and-doWn movement therein, 
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the inner body comprising a ?rst tubular member 
disposed beloW a second tubular member, 

a lug projecting out from the inner body and movably 
disposed in the slot, 

at least one key in a recess in the body, the at least one key 
urged outWardly by a spring therebehind, the at least 
one key initially held in its recess by contacting an 
inner surface of the outer sleeve, the at least one key 
comprising a ?rst key in a recess in the ?rst tubular 
member and a second key in a recess in the second 
tubular member, 

at plurality of WindoWs through the outer sleeve, the 
plurality of WindoWs comprising a ?rst WindoW 
through Which the ?rst key is extendable and a second 
WindoW through Which the second key is extendable, 
and 

the inner body movable to align the at least one key With 
the at least one WindoW to release the at least one key 
to move from its recess to project through the at least 
one WindoW and beyond an exterior surface of the outer 
sleeve for engaging a pro?le on the Wellbore tubular, 

the ?rst WindoW spaced-apart from and radially offset 
from and positioned beloW the second WindoW, and 

the keys selectively extendable to contact the pro?le, 
the ?rst WindoW Wider than the second WindoW so that the 

?rst key is movable to contact the pro?le and move 
therein prior to the second key contacting the pro?le, 

a setting mechanism connected to and above the Wellbore 
tool locating system, the setting mechanism having a 
trip bar therein for activating at least one setting 
member, the trip bar releasably secured to the setting 
mechanism by a shear member, the trip bar following 
release movable to contact the second tubular member 
so that force of the trip bar against the second tubular 
member shears the shear member, 

a Whipstock connected to the setting mechanism, 
a mill releasably connected to the Whipstock, and 
a tubular string to Which the mill is connected. 
21. A Wellbore tool locating system comprising 
an outer sleeve having a slot therethrough for controlling 
movement of an inner body, 

an inner body movably disposed Within the outer sleeve 
for both rotating and up-and-doWn movement therein, 

a lug projecting out from the inner body and movably 
disposed in the slot, 

at least one key in a recess in the body, the at least one key 
urged outWardly by a spring therebehind, the at least 
one key initially held in its recess by contacting an 
inner surface of the outer sleeve, 

at least one WindoW through the outer sleeve, and 
the inner body movable to align the at least one key With 

the at least one WindoW to release the at least one key 
to move from its recess to project through the at least 
one WindoW and beyond an exterior surface of the outer 
sleeve for engaging a pro?le on a Wellbore tubular. 

22. The Wellbore tool locating system of claim 21 
the inner body comprising a ?rst tubular member disposed 

beloW a second tubular member, 
the at least one key comprising a ?rst key in a recess in 

the ?rst tubular member and a second key in a recess in 
the second tubular member, 

the at least one WindoW comprising a ?rst WindoW 
through Which the ?rst key is extendable and a second 
WindoW through Which the second key is extendable, 
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the ?rst WindoW spaced-apart from the second WindoW, 
and 

the keys selectively eXtendable to contact the pro?le. 
23. The Wellbore tool locating system of claim 22 Wherein 

the ?rst WindoW is radially offset from and positioned beloW 
the second WindoW. 

24. The Wellbore tool locating system of claim 23 Wherein 
the ?rst WindoW is Wider than the second WindoW so that 

the ?rst key is movable to contact the pro?le and move 
doWnWardly therein prior to the second key contacting 
the pro?le. 

25. The Wellbore tool locating system of claim 24 further 
comprising 

a setting mechanism connected to and above the Wellbore 
tool locating system. 

26. The Wellbore tool locating system of claim 25 Wherein 
the setting mechanism has a trip bar therein for activating at 
least one setting member, the trip bar releasably secured to 
the setting mechanism by a shear member, the trip bar 
folloWing release movable to contact the second tubular 
member so that force of the trip bar against the second 
tubular member shears the shear member. 

27. The Wellbore tool locating system of claim 26 Wherein 
the keys and their respective tubular members are disposed 
so that the trip bar is movable to contact the second tubular 
member only after the Wellbore tool locating system is 
correctly oriented. 

28. The Wellbore tool locating system of claim 21 Wherein 
the Wellbore tubular supports the Weight of the Wellbore tool 
locating system. 

29. A Wellbore system comprising 
an outer sleeve having a slot therethrough for controlling 
movement of an inner body, 

an inner body movably disposed Within the outer sleeve 
for both rotating and up-and-doWn movement therein, 
the inner body comprising a ?rst tubular member 
disposed beloW a second tubular member, 

a lug projecting out from the inner body and movably 
disposed in the slot, 

at least one key in a recess in the body, the at least one key 
urged outWardly by a spring therebehind, the at least 
one key initially held in its recess by contacting an 
inner surface of the outer sleeve, the at least one key 
comprising a ?rst key in a recess in the ?rst tubular 
member and a second key in a recess in the second 
tubular member, 

at plurality of WindoWs through the outer sleeve, the 
plurality of WindoWs comprising a ?rst WindoW 
through Which the ?rst key is eXtendable and a second 
WindoW through Which the second key is eXtendable, 

the inner body movable to align the at least one key With 
the at least one WindoW to release the at least one key 
to move from its recess to project through the at least 
one WindoW and beyond an exterior surface of the outer 
sleeve for engaging a pro?le on the Wellbore tubular, 

the ?rst WindoW spaced-apart from and radially offset 
from and positioned beloW the second WindoW, and 

the keys selectively eXtendable to contact the pro?le, 
the ?rst WindoW Wider than the second WindoW so that the 

?rst key is movable to contact the pro?le and move 
therein prior to the second key contacting the pro?le, 

a setting mechanism connected to and above the Wellbore 
tool locating system, the setting mechanism having a 
trip bar therein for activating at least one setting 
member, the trip bar releasably secured to the setting 
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mechanism by a shear member, the trip bar folloWing 
release movable to contact the second tubular member 
so that force of the trip bar against the second tubular 
member shears the shear member, 

a Whipstock connected to the setting mechanism, 
a mill releasably connected to the Whipstock, and 
a tubular string to Which the mill is connected. 
30. A method for locating an item in a ?rst tubular of a 

tubular string in an earth Wellbore, the tubular string includ 
ing a second tubular With a pro?le interiorly thereof, the item 
connected to a Wellbore tool locating system comprising a 
friction engager for engaging an interior of a Wellbore 
tubular With a bore therethrough from a top to a bottom 
thereof, an outer sleeve connected to the friction engager and 
having a slot therethrough for controlling movement of an 
inner body, an inner body movably disposed Within the outer 
sleeve for both rotating and up-and-doWn movement therein, 
a lug projecting out from the inner body and movably 
disposed in the slot, at least one key in a recess in the body, 
the at least one key urged outWardly by a spring therebehind, 
the at least one key initially held in its recess by contacting 
an inner surface of the outer sleeve, at least one WindoW 
through the outer sleeve, and the inner body movable to 
align the at least one key With the at least one WindoW to 
release the at least one key to move from its recess to project 
through the at least one WindoW and beyond an eXterior 
surface of the outer sleeve for engaging a pro?le on the 
Wellbore tubular, the method comprising 

engaging the tubular string With the friction engager, 
moving the inner body so that its lug moves and said 
movement is governed by the slot in the outer sleeve, 

aligning the at least one key With the at least one WindoW 
of the outer sleeve by moving the inner body, 

extending the at least one key through the outer sleeve to 
project therebeyond to engage the pro?le of the second 
tubular, and 

moving the at least one key With respect to the pro?le to 
locate the item Within the tubular string. 

31. The method of claim 30 Wherein the inner body 
comprising a ?rst tubular member disposed beloW a second 
tubular member, the at least one key comprising a ?rst key 
in a recess in the ?rst tubular member and a second key in 
a recess in the second tubular member, the at least one 
WindoW comprising a ?rst WindoW through Which the ?rst 
key is eXtendable and a second WindoW through Which the 
second key is eXtendable, the ?rst WindoW spaced-apart 
from the second WindoW, and the keys selectively eXtend 
able to contact the pro?le, the ?rst WindoW is radially offset 
from and positioned beloW the second WindoW, the ?rst 
WindoW is Wider than the second WindoW so that the ?rst key 
is movable to contact the pro?le and move doWnWardly 
therein prior to the second key contacting the pro?le, a 
setting mechanism connected to and above the Wellbore tool 
locating system, the setting mechanism has a trip bar therein 
for activating at least one setting member, the trip bar 
releasably secured to the setting mechanism by a shear 
member, the trip bar folloWing release movable to contact 
the second tubular member so that force of the trip bar 
against the second tubular member shears the shear member, 
the keys and their respective tubular members are disposed 
so that the trip bar is movable to contact the second tubular 
member only after the Wellbore tool locating system is 
correctly oriented, the method further comprising 

setting the setting mechanism Within the tubular string 
only after the Wellbore tool locating system is correctly 
oriented. 




